hyperplasia, subepithelial fibrosis and angiogenesis are included of respiratory remodeling [6] . At the same time, bronchial epithelium damage is observed as a result of hyperactivity of the bronchi. Epithelial damage is caused by eosinophil infiltration followed by degradation of eosinophils and release of toxic granular proteins [7, 8] . As a result of the development of edema simultaneously with the cellular and molecular changes observed in the respiratory tract, episodic dyspnoea (shortness of breath) occurs as a result of narrowing of the bronchi with mucosal edema typical of asthma. Strong anti-inflammatory drugs, such as inhaled corticosteroids and anti-leukotrines, are the basis for the treatment of asthma symptoms in the long term [9] . In spite of these drugs are efficient, also they have side effects. Thus in collateral with
A B S T R A C T
T here are no studies yet have been compared pregnant rat asthma models by assessing the airway both histologically and immunohistochemically under the effect of Thymoquinone (TQ) and Ceratonia siliqua (CS) (Carob). To compare asthmatic pregnant models with TQ and CS by studying changes of both the histologically and the immunohistochemically of lung tissue using light microscopy. 18 female wistar rats were randomly split to 3 groups: asthmatic pregnant group (I) sensitized by intraperitoneal ovalbumin injection (OVA) with alum on days 0 and 14 and submitted to OVA aerosolized 3 days in excess of the next 1 week then they coupled with male rats to get pregnancy; asthmatic pregnant with TQ and CS group (II) sensitized as above then they administered each of TQ and CS on the last 5 days of pregnancy; and asthmatic pregnant with dexamethasone group (III) that received dexamethasone by intraperitoneal injection on last 5 days of pregnancy. Lung tissue immunohistochemically and histologically were evaluated. Various histological changes in lung tissues of group I were revealed. However, treatment of TQ and CS was prevented these changes in group II. Immunohistochemically, vascular endothelial growth factor (VEGF) staining levels increase was observed in group I, while there was a significant decrease in group II than it is in group III. In this study, the use of TQ and CS has been shown to alleviate the histological changes and immunohistochemically caused by asthma. In conclusion, TQ and CS was thought to be a promising treatment agent for asthma in the future especially during pregnancy. The use of TQ and CS in people with normal asthma may be used as a new promising supplement to eliminate the negative effects of asthma.
determined by our literature research until now no studies have been declared on the antioxidant capacity and antiasthmatic role of the CS combined with TQ supplement used in this study especially its effect on asthmatic pregnant.
The objective of this research was to identify the effectiveness of TQ and CS co-administration on lung tissue in the pregnant rats with asthma as histologically and immunohistochemically.
MATERIALS AND METHODS

Experimental Animals and Ethical Approval
Wistar albino 18 female rats with range of weight 200-250 g were provided from the GU Laboratory Animal Breeding and Experimental Research Center( GUDAM, Ankara, Turkey), and were hold in three groups, every group having six rats. The animals were hold at 20 ± 2°C with 12:12 h adverse, light/dark period and dedicated free entrance to usual laboratory food for rodent with water in stainless birdcages, and be given humane maintenance accordingly to the scale outlined in the Guide for the Care and Use of Laboratory Animals. This study was certified by Ethics Committee of the Science Faculty of Gazi University (Code No: G. U. ET-16. 035).
Experimental Design
The rats were at random disunited into three groups every having six rats. Group I (asthmatic pregnant): they were induced to asthma by OVA. Group II (asthmatic pregnant with TQ and CS treated): the asthmatic rats received 10mg\kg\day each of TQ and CS once a day during last 5 days of pregnancy. Group III (Asthmatic pregnant with Dexamethasone treated): the rats received 1mg\kg\ day Dexamethasone [27] once a day during last 5 days of pregnancy.
TQ was dissolved in normal saline (PF %0, 9 isotonic) 10mg\kg [28] using water bath kept at 60°C and the solution was prepared fresh just before gavage administration. CS was dissolved in normal saline (PF %0, 9 isotonic) at room temperature.
Sensitization and Inhalational Exposure
Groups of OVA were sensitized to ovalbumin (grade V, ref. A5503-1G, Sigma Aldrich), in accordance with the procedures of Moura et al. [29] and Yang et al. [30] . They were effective sensitized by intraperitoneally injections (i.p.) of OVA (1mg/mL saline) with alum (1mg/mL normal saline) (Reagent grade, 239186-25G, Sigma Aldrich) that an adjuvant on days 0 and 14. Rats were challenged current medicines, scientists are in work with classic or popular medicines. Nigella sativa L. is one of these medicines, has become apply as classic therapy of asthma and other inflammatory diseases. Both in vitro and in vivo models, Thymoquinone (TQ) active component of N. sativa has been searched for its anti-oxidant, anti-inflammatory and anticancer properties [10] . An inflammatory change combined with asthma is preventing by the strong inhibitor TQ [11] . It is forbids T helper 2 (Th2) cytokines, eosinophil infiltration and reduces allergic airway inflammation; this proof indicates its prospective anti-inflammatory role along the allergic reaction in the lung. In spite of these, few are known about the agent and mechanisms principal underlying these all effects [12] . The formation of 5-hydroxyeicosatetraenoic acid, as well as 5-lipoxygenase, inhibits by TQ [13] .
Also for the time being, Ceratonia siliqua L. CS (carob) it have been interest and has played an important economic role for its used as food contribution as well as in the pharmaceutical and cosmetic industries [14] . Carob seeds are in particular substantial fount of compound polymers of flavonoids such as proanthocyanidin, ellagitannin and gallotannin. These phytochemicals have been used in medicine because of their pharmacological advantages over many diseases and have free radical scavenging actions [15] . It was discovered that the carob fruit contains 24 different phenolic compounds as well as the most commonly found is gallic acid [16] . Carob powder is a precious reference of vitamins E, D, C, Niacin, B6, and folic acid; vitamins A, B2, and B12 are provided in fewer levels. And it is oil constitute of 17 fatty acids, mainly oleic, linoleic, palmitic, and stearic acid respectively at 40.45%, 23.19%, 11.01%, and 3.08% [17] . A source of bioactive ingredient found in carob fruit is called D-Pinitol, that it can be carry out by a few methods like supercritical fluids and using ion exchange resins [18, 19] . The relationship between d-pinitol and diabetes is an important subject for worldwide and there are different investigations about this subject [20, 21] .
Oxidative stress OS and nitrosative stress NS are the injurious efficacy of free radicals causing possible biological harms [22, 23, 24] . To forbidding damaging effects against OS, cells have many preventive mechanisms called antioxidant defense system [25] . A large number of medicinal and racy plants, as well as fruits and leaves of some berry herbs, biosynthesis phytochemicals have antioxidant effects and may be used as a native origin of free radical scavenging compounds was show off by a lot of studies [26] .
Natural products have an increasing interest in foodstuffs because of the potential negatory efficacy of artificial nutrition additions on human healthiness as well as in last years the increase of customer sensation. As far as it can be for 30 min with inhalation of OVA by a nebulizer (Handyneb, SN. NGM 769576) coupled to a plastic box on the days 21, 22 and 23. After the last inhalation of OVA rats were coupled with male rats (1 male each of 3 females). After proving rat's pregnancy by the veterinarian (between 11-13 pregnant days), they were attacked of asthma by a second doses of OVA (5mg/mL) inhalation for 3 days. Then in last 5 days of pregnancy rats in group Π were received mix of TQ (274666-5G, Sigma Aldrich) and SC (Carob powder from herbalist) solutions by intragastric gavage and rats in group III were received dexamethasone doses by i.p injection.
Histological Study
All rats were anaesthetized by an injection of ketamine (40 mg/kg) and xylazine (2 mg/kg) intramuscularly. After death of all animals lung samples were dissected immediately, well washed with saline and in 10% neutral-buffered formalin were fixed for 72 h at least. For half an hour all the samples were washed in tap water, in ascending grades of alcohol ( absolute 70% -90% -95% ) were dehydrated, cleared in xylene and then in paraffin wax were embedded . For light microscopic examination, serial sections of 6 µm thick were cut and stained with hematoxylin and eosin (H&E). In many days later the sections were viewed and photographed by Olympus BX51 microscope (Olympus Optical Co. Ltd, Tokyo, Japan) [31] .
Immunohistochemically Method
An avidin-biotin-complex (ABC) for formalin-fixed paraffin-embedded tissues immunohistochemical staining method was used [32] . From each paraffin block, successive sections of 5 μm of tissue were cut, then on glass slides prepared and desiccated. In xylene, tissues were deparaffinized then in graded alcohol solutions rehydrated. For blocking the action of endogenous peroxidase, 3% hydrogen peroxide in pure methanol was used for 20 min at room temperature. In a microwave the tissues were vaporized for 10 min using 0.01 M sodium citrate solution at pH 6.8 for retrieve the antigen. For 10 min at room temperature, Non-specific protein linking was saturated using 4% horse serum (Invitrogen, Burlington, Ontario) in phosphate buffered saline (PBS). By application the diluted primer VEGF to tissue segments, the slides incubated 1 hour in room temperature. In accordance with the manufacturer's directions (Vector Laboratories; Vecastain Elite ABC kit ) reagent (ABC) was made and applied for 30 min in room temperature. Coloration improved by applying diaminobenzinetetrahydrochloride (DAB) reagent (Sigma Aldrich) for 10 min. For counterstained the tissues, hematoxylin were applied, then in graded alcohol dehydrated and affixed with cover glass. Semi quantitative method was used. 0: no staining, 1: low staining, 2: moderate staining, 3: severe staining.
Statistical Analysis
Submits of data was performed by means (SD) and ranges (minimum-maximum) between-group comparisons were made using Tukey. A statistically significant was counted by value of P <0.05 and these statistical analysis was made by using version 11 of the SPSS software package (SPSS Inc, USA).
RESULT AND DISCUSSION
Histological Results of Lung Tissues
When the general histological structure of the groups was evaluated, group І increased inflammatory cell and eosinophils infiltration around the bronchi and bronchiole walls, increased subepithelial smooth muscle thickness and epithelial cell lengths was noticed. In group Π decreased inflammatory cell infiltration, subepithelial smooth muscle and epithelial cell lengths were normal. The administration of dexamethasone revealed a very mild regulation in all of the histological finding associated with asthma ( Fig. 1: A Di Cosmo et al [33] showed that OVA treatment of animals significantly participated in the bronchial constriction and damage of lung tissue. Wills-Karp et al [34] were noticed that OVA sensitization of animals led to significant in- filtration of inflammatory cells into the lung as observed by bronchoalveolar lavage and histological examination. In the study of Serap CM et al [35] inflammatory cell infiltration and epithelial damage were observed in the lung tissues of asthmatic mice.
Similar findings were found in our study in accordance with the above studies. The above mentioned studies support our work. In present study OVA -induced asthma in group І was significantly increased the inflammatory cell and eosinophils infiltration around the bronchi and bronchiole walls, increased subepithelial smooth muscle thickness and epithelial cell lengths ( p < 0.05 ). In group Π the histological changes in groupІ were significantly decreased ( p < 0.05 ). This study is quite remarkable in that it is the first study showing the effects of the combined use of TQ and CS on pregnant rats. However, only use of TQ has been shown similar results in the lungs of asthmatic mice [35, 36] ; to date, there is no study showed the effective role of carob in the alleviation or treatment of asthma.
In III group the use of dexamethasone as a treatment of asthma was significant decreased the inflammatory cell and eosinophils infiltration around the bronchi and bronchiole walls, subepithelial smooth muscle thickness and epithelial cell lengths in the lung tissues of rats ( p < 0.05 ) however, dexamethasone`s effect was less than it is in group Π. Dex from glucocorticoids is frequently used in models of allergic asthma as standard reference [37] . Glucocorticoids extremely block T cell pro-inflammatory cytokine manufacture and that's why decrease infiltration of inflammatory granulocytes as eosinophils [38, 39] .
Our results show similar findings with the results of the above-mentioned investigators, and the co-administration of TQ and CS contributed to healing by reducing the signs of inflammation associated with asthma.
VEGF Immunohistochemistry
The immunohistochemically finding was significantly increased in subendothelial VEGF in group I when com- pared to both of group Π and group III (p < 0.05). In group II subendothelial VEGF was significantly decreased when compared to І and dexamathasone group (p < 0.05). When compared to group II and Group III, decreased subendothelial VEGF level found in the co-administration of TQ and CS group (Fig. 2) ( Table 2 (. This finding indicated that co-administration of TQ and CS decreased subendothelial VEGF level that plays a key role in angiogenesis.
Asthma develops as a result of chronic inflammation and remodeling in the respiratory tract [40] . Findings such as increased vascularity and increased number of blood vessels in submucosal patients have raised this question. The increase in the number of vessels is mainly due to factors related to endothelial cell proliferation [41] . Angiogenesis occurs due to the differentiation and proliferation of endothelial cells and vascular permeability and VEGF plays a key role in the process of asthma [42] .
Serap CM et al observed that submucosal immunopositive vessels in chronic asthma group increased significantly [35] . Enhancement in vascular format, number and exterior space and ultra-statement of VEGF and VEGF receptors is great certificated in asthma airway [41, 43, 44, 45, 46] . In our study, the subendothelial VEGF level was significantly increased in asthma group (p < 0.05). The result of Serape CM et al [35] confirms our result of asthma group increasing angiogenesis. Serap CM et al demonstrated that the application of TQ alone in asthmatic mice decreased submucosal VEGF and epithelial VEGF [35] . This finding was similar to our result. Subendothelial VEGF was significantly decreased (p < 0.05) in group Π. In our study, the co-administration of TQ and CS together in the lungs of asthmatic pregnant rats was alleviated or treated the damages caused by OVA.
Although TQ has been reported to reduced asthma symptoms and inflammatory markers, there is no literature on the effect of TQ and CS on concomitant use of asthma. Respiratory response in asthma is in the form of Ig E-mediated, mast cell degranulation and histamine and leukotriene mediators. These effects in TQ show anti-inflammatory effects by inhibiting the production of leukotriene B4, thromboxane B2 and by inhibiting 5-lipoxygenase and cyclooxygenase pathways in arachidonic acid metabolism [47] . It has also been shown to have inhibitory effects on histamine receptors [48] . The effect of carob alone in asthmatic lung tissues of animals or patients was not described yet . This is the first report evidence the positive effect of carob and TQ in lung tissues of asthmatic pregnant rats. Preceding works have represented that locust bean juice is opulent in potassium, sodium, calcium, magnesium, iron, copper and manganese, in addition to zinc. In addition, a strong antioxidant element such as gallic acid is the very rich phenolic complex found in carob fruit (3.27 mg /g) and also high tannic acid (10.2 mg/dl) was found [49] . Phenolic compounds and zinc´s antioxidant and free radical scavenging activity have previously been informed [50, 51] . In our study it can be said that the decreased in VEGF levels in lung tissue is probably the cumulative effect of antioxidant and free radicale scavanger effect of carob and the decreasing angiogenesis effect of TQ.
In III group subendothelial VEGF was significantly decreased (p < 0.05) however the effect of dexamethasone was less than it is in co-administration of TQ and CS group. Serap CM et al [35] indicated the use of dexamethasone significantly decreased VEGF immunohistochemicaly changes but there is no significant between TQ and dexamethasone treated groups when it was investigated in lung tissues of asthmatic mice Currently, drugs used in the treatment of asthma have limited effects on structural changes. Anti-leukotrines, theophylline and inhaled corticosteroids used in asthma may be effective in reducing the structural changes in the respiratory system when used for a long time [52] . Thus a new or alternative treatment are needed especially this new treatment has little or no side effect when it will use for long time.
CONCLUSION
In the current study, co-administration of TQ and CS decreased the inflammatory cell and eosinophils infiltration, around the bronchi and bronchiole walls, of lung tissues in asthmatic treated groups compared to dexamethasone group. The results of this study demonstrate that the combined use of TQ and CS may be an total/cumulative effect of TQ`s reducing the angiogenesis and the antioxidant effect of carob together. This type of application will contribute to the treatment of asthma and the preventation of attacks espicaly during pregnancy. At the same time, the use of TQ and CS in people with normal asthma may be used as a new promising supplement to eliminate the negative effects of asthma. Current studies will open wide prospects for the positive role of TQ and CS in alleviating and treating the symptoms of asthma.
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